Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.036; wR factor = 0.098; data-to-parameter ratio = 14.2.
In the title compound, C 18 H 13 BrN 4 SÁC 3 H 7 NO, the thiopyran ring and the adjacent six-numbered ring adopt distorted boat conformations. The molecules, lying about inversion centers, form hydrogen-bonded dimers involving one of the H atoms on the amino group with the N atom of a cyano group of an adjacent molecule, resulting in a 12-membered ring system [R 2 2 (12) ring motif]. The other H atom of the amino group forms an intermolecular hydrogen bond with the O atom of the dimethylformamide (DMF) molecule. Another lone pair of electrons on the same carbonyl O atom of DMF molecule forms a non-classical C-HÁ Á ÁO intermolecular hydrogen bond, resulting in a chain of molecules.
Related literature
For the biological activity of related compounds, see: Karsten & Krisztina (2007) ; Wang et al. (1998 Wang et al. ( , 2006 ; Zhang et al. (2008) . For a related structure, see: (Mereiter et al. 2000) . For graph-set notation, see: Bernstein et al. (1994) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Karsten & Krisztina, 2007) , and anti-apoptotic activity (Zhang, et al. 2008) . We report here the crystal structure of the title compound, (I).
In the crystal structure of (I) (Fig. 1) , the thiopyran ring adopts a distorted boat conformation: the atoms C5-C6, C8-C9 are coplanar, while the atoms C7 and S1 deviate from the plane by 0.332 (6) and -0.628 (6) Å, respectively. The adjacent six-numbered ring (C1-C6) also adopts a distorted boat conformation, with the atoms C1 and C6 deviating from the plane defined by atoms C2-C5 by 0.330 (5) and -0.404 (5) Å, respectively. The basal plane of the ring C1-C6 forms a dihedral angle of 16.5 (2) ° to the thiopyran ring and is nearly perpendicular to the benzene ring (C13-C18), forming a dihedral angle of 86.8 (1) °T he classical (N-H···O and N-H···N) and non-classical (C-H···O) inter-molecular hydrogen bonds are present in the crystal structure of (I). The molecules of (I) lying about inversion centers form hydrogen bonded dimers involving one of the hydrogen atoms (H3A) on the amino group with the atom N4 of the cyano group of an adjacent molecule, resulting in a twelve membered ring system which may be described in terms of graph set notation (Bernstein et al. 1994) as R 2 2 (12) ring motif; details are given in Table 1 and Figure 2 . The other hydrogen atom (H3B) of the amino group forms an intermolecular hydrogen bond with atom O1 of the DMF molecule. An other lone pair of electrons on the same carbonyl O1 atom of DMF molecule form a non-classical intermolecular (C15-H15A···O1) hydrogen bond, thus resulting in a chain of molecules.
The crystal structure of a closely related compound has been reported (Mereiter et al. 2000) .
The title compound, (I), was prepared by the reaction of 2-bromobenzaldehyde (1 mmol, 0.185 g), malononitrile (1.2 mmol, 0.079 g) and 2-(tetrahydrothiopyran-4-ylidene)malononitrile (1 mmol, 0.164 g) in 1-butyl-3-methylimidazolium fluoroborate (20 ml) at 353 K. The single crystals suitable for X-ray diffraction were obtained by slow evaporation from a DMF solution.
Refinement
The H atoms bonded to C atoms were included at geometrically calculated positions and in riding mode at C-H distances 0.93, 0.96, 0.97 and 0.98 Å for aryl, methyl, methine and methylene type H-atoms, respectively, with U iso (H) = 1.5U eq (methyl C-atoms) and 1.2U eq (non-methyl C-atoms). The H-atoms bonded to N3 were allowed to refine with isotropic displacement parameters.
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I) showing 50% probability of displacement ellipsoids and the atom-numbering scheme. Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x, −y, −z+1; (iii) −x+1, −y+2, −z+1.
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